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(54) I588^0i&f5;l h:^*/w8t^««iSb*l!'N5, K 



(57) imm 

K^ffilB (coDBon lead and shield layer) SrH^^^I^ 
(elect ricalcontact) K 

^ffllll. m^^'Omt)i:^±^^^^MzABS (Ai 
r Bearing Surface) t'^h \' y^-Ji^^M!^<O^U^tX 

5 



Lf 




(2) 

1 

K^^S (coomon lead and shield layer) i^^ 
WlCg-^ (electrical contact) ^FirTiS*), 10 

±cF*5fc*!)»c:AB S (Air Bearing Surface) ii>h V 

v' — A- K3B5ffl^ (common lead and shield layer) 
tt^6*)l-^-a- (electrical contact) $tlTio!9, 

— pros®- v—yu KjRfflett, m^f-^ •) m;6*i»J±$ 

•li:-5fcfe(CAB Sffi*^P> h V^/i'^SMO^Ias-^t At) 

/tfecO/N* y ^ 7 7 y ^ ^ K i: t rtS^ UT/jJ 519* 
« 1 h >'^/HK^fim5a*SI'^ f K. 30 

Ifi*3S3] fl(liSll^6*)l-^'n- (electrical contac 

[W*JB 4 1 - K«ffl»*5> N i F 

e, ^yiTT^V. CoFe\ C o F e N i Tfe^lt*^ 

ll§*95 3 fiftia=¥.-*-s<7'g**s Cu, Al, ta. 40 
Au, Cr, In, Ir.Mg, Rh, Ru, W, Zn 

Iff*:3g6] fltlE^-r -y-T'groMlfT)?. 5 0~7 0 0 
AT*&5W*« 3 Lfl*5 5 ro^^-f tv*MC|5«<0 h 

J|g*,a7l ,mIie^-ts'7'S*s, Ta .RlLCrOS 

tlE«gro V>4^/i'i^»«tS!)'«^^B|?" ' ■ ■50 
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2 • 

rSi) ©ft $14. StilB^KttfyKarofi^ifriajft^ if? 

flS^WI-Sfi4(magnetically contact) UTJ^fiSSiX, *^ 

21 mllE— ^0;^'<-:^D(l. 0. 02n 

[ie*3fil3l WIE®?Ktt7y-g(Off^?f±, 2 0~ 

5 0 0 Ao«Eia{c|9:)e^Fti'5fS*:« 1 ?iVN 1 2 

141 ffiiE h >^fv^mm\-i.. ^nt^m^ifk 

W*gffi*SABS (Air Bearing Surface) Sr«figtT* 
1 '^(:v^ bil*« l 3 fl?v>-f n*Wc!B«© H 

1 5 ] «{FtE5imtt7 y -g-fiX^ X y K 

^(synthetic ferriiiiagnet)Tai>5fil*5® 1 tW* 
« 1 4 ©v>-f tvdMcEttro h v^;vm%^miSm^y 

K. 

[f|*9 1 6 1 WIE^Ktt f >- K® tt, 5r^^ 

(W*3S171 flfIIE^<-Y7x^®l4. 

1 6 <Dl>-f *T'*^<-fB«<0 h i'^^-'UKtUgfitS**!! 
. [ 1 8 1 fFtBSSJKtt f V KB OJK^t Sr .f y = y 



3 

im 1 'iv^ LfS*S 1 7 <D^^■f H*»liie«o h VJ^yuOE 
[fH^Jg 1 9 1 ills h y^^^u#®lg<0S*:)^|S)^iga5 

[000 11 

^^S'^J' K (Magneto-Resistive tunnel Junction he 
ad) fcgltS. 4*1-, «Si:K^v'->'i'Ki:W*ii{fc(c 
oomon leads and s\\ie\As)1i^MhMzlliMi:%Pi. 

to o 0 21 

ltJ63l5<oa^Bl M:^ttflS^fifet (Anisotropic Magneto- 
" Resistance: AMR) Si!l«*>5 V>tt;^ f y/Vw:/(Spin-Valv 

e:SV)S^)*lrS':5<MR■fe>^^»4, «^!E@l:</5§i;Vffi L 

•CfcS, wixIwJJLT, S V-fe^'■!^0^6gt^'^li^AR/ 

i- s vjKassi^^ta u-v y amr ^^ai l-^ kj:: 

y VZ-i y^2(Gbits/in'')OiBfii^SogE;^^a^L.^S:pI^ 

[0 0 0 31 ifi¥, $e>»c®if5«SISfiHd?*l£-C#5^ 
IH45^Si^>fcirLV^MR■^r>i^A^ ftS Sr?&t/TV>5p 
i-)^iiP*>, h V^^/HKmfi^^*^^ (Magneto-Resist 
ivetunnel Junctions :MRTJ$>5V'>ttTMR t tl^lf . 
4^, ine)«l^«t?*)5) ^ci3V^TI4, 1 2%«±<0» 
fii^lb^AR/R5r^i-r i:*5^^$ixXV>^. 
5>iTMR-fei^lJ-H, S V-feV-lHilftip-SjJicttftcD-fei^ 

■mt&t -otcm- *) X'h tj ,- aEO^<0-o t UTT 
MR#14Srft:'clS±*^.*5frM'i-^j' KflligcoMH^Js^ 
ifibtl5. i-?ito*>, TMR-fe>D-^(Ot<0z)5, Ulli 
«?ff$^^|6)JC«i«SrSIEi:, V^to^*5CPP (Current Pe 
rpendicular to the Plane) Slfsi^6*)fl|ji5r 1 5.fc*5)lc 
t**tl^$ixTV^/iV>grtV^'^.S' K.«it<Oia:tKdesign) 

[0 0 0 41 tr^t?. -t-T-Jcllffi^toafil^SSoTV^ 
5SV-feyiMwS8LTI±, 09x.lfU.S.P. 5.159,513t::E 

Sr^LTJfM^tvTVN51»ig^W1-5. (FeM 



(3) #§8200 1 -6 1 30 

A 

Wcft:^ U T g S C t # 5 J; 5 Ic 
/ioTV^5. -^tLT, 2o(D3fi^Ktt^.«k*5Jp^fA.t> 

<k$AR/RI4 2~7%ggi*5. 

[0 0 0 5] roJ:5'iSV-ty^^«itiTMR■fe>'•!^ 
«Jg5:Jtrtfc«-g-, TMR-l?Vf-«Jil4, SV-feVi^-^ 

V^5. TMR-fei^-!Mc*iV>T, h V^^/w^^* 9 Tl?r^t 

Y>^J^mL<r>-^mtl&.<tii*) . i«V^gE-g-g*t (high j 
unction resistance) ifi^^sili), iiti:l4HMIC, 2 

(dili<;Stf , {SV^^-g-^Si (low junction resistanc 
e) i>i%hiv^, 
[0 0 0 61 U.S. P. 5,729,410lCl4TMR-feVf-(^^) 
20 i^^^-^-S' K«itlr^^:^ffiLfct?9*5i5«$^^TV^5. TM 
R-fe>'lM42o©31ifT«w*HSi1-5SffilcJ; •? y 

p)?i5«l*3±o?||2^o|fe8^^•Yy7•glc:iO•t^>' Ki" 
[0 0 0 71 

[3EW!»s«?ftUi5 ti-SKHl U*»U*iJse>, 
!)tlSl^s^^TV^5TMR'VJ, Ktt, ±iaor*t<TMR 
30 #^l^?rai*|6]»cf- V s/f-r^ J: 5 Ic-^tomffi 

i^mtn^-ti^yV^mm-^h^AhS (AlrBearin- 

g Surface) \zion^m.m.^y V<r>^y)-Jk^^\ yft^ 
ttSi(enlarged)$tl.TV^5, i<Oitil>, ^^TMR^y 

mvhit^^i, tit. TURmtm<r>^Tii^i<. 

40 [0 0 0 81 ^jiwuroipfe^^^o-boi^^iusg^n 

MRSgft*©(ST;j5*<, mnim&^\mmx^?>i: 

[00091 

[^S5r«?ft-f ^)t*»#gi z<Dx^fmmi:m^t 
50 v7mi:mttXoizLxm^^iiti^m\tyD-mm- 



(4) 

5 

K<Oi^*©«|ISrSfci-. Sg-i^-/WK^ffl^ (com 
on lead and shield layer) tt^WI^^-^ (electr 
ical contact) ^iXTlSO. *tli5-o(DSS- v'-A K 
l^ffl^li, Se:^^IR*)a:^S:l6)±$-ar5yt*l::ABS (Ai 
r Bearing Surface) A»t> h i^^/W^gj^O^SP'^t A 
►Jii^oo h >;^>'W^S)gosa5'-^@ft$tL5 J: 9 irx 10 

[0 0 1 OJ tv>®«t UT, ttIiHF->4^ .. 

m:fjomm%:^-tti-. mm-i^-juh-mmm (conunon i 

ead and shield layer) i^, M^i^i^^'a (electrical 
contact) $tl.T*5t). — :)(Ol;g-i/'— KiefflS 20 
tt;^i^Sl9til:;^)S:I^J±**5fc>!>lwABS (Air Bear 

ing Surface) il^ii> [• ^y^/^^S^<r>mU^t AOi^^f- 

[0011] *^M<0»4 tv>®«t UT, ttrlEfl^W 
JwJK-g- (electrical contact) $4^TJi5ttfii- 

5. 

[0 0 1 21 :*:56MO»*LV^||«fcUT. MIB«g- 
i'-zl^K^ffl^d^ NiFe, ■ir>'y;^h, CoFe. 
Co F eN i t^hM^^ifX^Xtiii i.o\:^mf^^iM>o 

[0 0 1 3] *ISWO»4LV^II«lt bT. MIS=¥+s' 
"f^i^s Cm, A1, Ta, Au, Cr,. In, Ir. 
Mg. Rh, Ru, W, Z nfe5VMac:ilfci:0-g-^*> 

[0 0 1 41 *l6?q<0»^LV^^i«^:LT, Sftl2¥+y 40 
■:^m<OWmii^. 5 0~7 0 0A-Cfc5J;9lc«j5K$it 
5, 

[0 0 151 *38WW<!f* U^SI^i: LT. MIE^-t y 
n*?. Ta .Rh.Cr(Oiiiiii^t:fttt*^®*^e>*5J:5^- 
«^^S^?^l.5. 

(0 0 161 if^mmjiL\^\^mmtvx. m^vy^ 
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6 

(/<-<r:^iKI^^*o:i^r6)) og^ii, fl5IS3SiKttfy K 

-gtt. ^(ornmz, isiim^m,i±t'y m<os:^:^iPi 
mtfiiXv{zsLwt^ixxfii>xoim^^tii, 

[0 0 171 *^MO»*U^®«tLT, MiB^JKtt 

1-5tt5iSi5ffi«>±*;tttTfc8SS(fitHcg«(niagneticall 
y contact) LTJ^fig^tV. A^otfllH^JKji f >- 

[0 0 181 *l8W(0»*U^II«i:UT, WE-^O 

;^-t-;^DI4. 0. 0 2 /.m«±T»I|S::£$tt5. 
[0 0 1 91 *58W<0»iLV^te^i:UT. ^IB-^O 
;^'<-;^DIi. 0. 0 2 (iin£i±0. 3 m mlilTtcS!:^ 

[0 0 2 01 *I6W<0»* tV^lg^t LT. miS-S<D 
X'<-;^Dtt. 0. 0 2/jm£A±0. 1 5 »i m*SSJwK. 

[00 2 11 *«wo»*Lv>ti«i:UT, iwiessatt 

7y-JlOff$«, 2 0~5 0 0A©«SH^wR;t$i^ 
5. 

[0 0 2 21 3|i:|8MO»*LV.^«8fi|tLT. WIHhV;^ 
A'^mmtt, ^(O^m^^aa^mi^ABS (Air Bearln 
g Surface) 5rffifigLT'i;?.J: 5JC«^$ttS, 

[0 0 2 31 *l8gg<0»* LV>®^t LT. StIi3^JK<f 
7y— ^fi, -^^^a: y 8$^(synthetic ferrimagnet) 

T-fc5i5l^«fiX^?tb5. 

[0 0 2 4rj|s:5IMtp^f.^ LV^^i|«li:LT, ItJlH^Ktt 
f>K®tt. #^«attS*:^t-LTS^mi4W{::ife-&^fnfc 

[0 0 2 51 *ieWO»*LV;ffi^i:LT. mfZ^UT 

[00261 *l6MO»* LV^^8« t LT, SiriH^?K<<fe 

[00271 5|c38W©»* LV^®» t LT. mBhX^ 
[00 281 

i?im<omm<omm} sit. :^mm<oMcii^ifi}mi<omm 
[00 291 mm. :^^m<o h v^.ji^m^min.^^m 

^•yh'l,{&.T. mz. fTMR'^^KlJ ii^-t) nU 



7 

BS (Air Bearing Surface) iWilS, 
[0 0 3 0] C:O|lte<0Jg^gll*5V^T. TMR'^s'KI 

TSS 0 hy*/i'/<yTl3 0Srfe^tfJ; 5 
II LTJ^^$ixfc5*K147 9 -a 2 0 i^Ktitf y 
4 0;^sal$^^fc#llg«ii5rWtTV^5. SKtt^y 

5, KjKttfy KS4 0(4. 1" 

4 0<OK{b<£rf>=y^1-5fc*(Ofv±Jt>l5 0*5/ 
SaiS^JKtt f y 4 0 tf? h y ^/w/^ y 3 0 i: «f 

[0 0 3 1] rcoi 5'^ h^'^^/i'^ltt3l4, ^(O^m 
l^^ai^ffi*5ABS (Air BearingSurface) 5r«)^UT 

SIR 3 «r«)ai-5 h y^/w^ J) TJl 3 0 t , h y^/w< 

u re 3 0 ^mttx 5 »c LTji^fiK^ixfc?^]^^^ 9 -e 

2 0 t^JKttfy KS4 0 o^4^-e4^©«||Uffl!|4g®*s|^ 
-'^ jy KifeffiiSSrflt^-f 5 J: 5 Jifftai-S J: 5 r 

[0 0 3 2] @l^;::^^$J^5*^?^co*^iE?g®^c*Jv^ 

T, i(lfBh>*/i'^MM3(oa)i;br|S]<r?^«iJlcl4, V> 

(common lead and shield layer) 8 1 , 8 5 ii^. ^fl 
^tl, a^e^JtC^-g- (electrical contact) ^ixX^^ 
5. wOi p ^Sffi-v'— /^ K^ffl® (common lead an 
d shield layer) 8 1.85 Srffl V^S r t »C Jc •? , !) - 

[0 0 3 3] titJfc<OSS(0'vs' K«itlC*3VNT. 

[0 0 3 4] *%MIC$3V^TfflV^f>ix5S@-i^->'i' K 

(common l.ead and shield layer) 8 1,85 
tt. N i Fe (X— 'T'n^') , •ty^r;^ K CoF e, 

c o F e N i ii^hmi&^tii>, rtifjiiii^;. a^or 



(5) !RfM 2 0 0 1 - 6 1 3 0 
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#5, dOJ: KiEffl^ (common lead 

and shield layer) 8 1,8 5\Z^>:^^<OM^i^Wt^ 

rttt)0«8 1 .8 5lcmaWlJ:»^$tvTV^5 h 
y^A^m^ 3 <08i®:^|6jtc-t y;^agg;jsjitix-5 J: 5 li 
/ioTWS. o J; 5 ?5cmffi- ^^---w K^ffl® 8 1.8 
SOIRfftt, 0. 5~4<*in, »*U<tt, l~3Min 

nStv^p^lS'&^J^U.'S. rroS^^so. 5/1 

[0 0 3 5] r(Oi5=^j:ttS-J^-/i'K*ffi^8 1.8 
5 tt. ags, h y^^i'^SH 3 tW^fAi-i t p lijgfi)c$ 
tiTt'iv^U *>5v^l40l(^>^^So)^^Uc*$i^5J; 

5 »w, i^att*»o^mttw*5:¥+ 7 1,75 

(KT. Wr=^^^ra7 1,7 5 t#1-) 
LxmS- K^^B 8 l , S 5 t h 

20 mm3tim%mzm-^-rix^tzLxhx\\m^<o 

S^1-5«^|CI4. i^-zu Ktffll 8 1 . 8 5«!l 

[0 0 3 6] WlS=¥-ts'7'S7 1.7 5tt, Cu. A 
30 l.Au, Ta. Rh, Cr, In, Ir.Mg, R 
u, W, Znhi,^^itZivht<O^^A>tt,^li>mi:^L 
T«/*$*t, SRdf+3'7'17 1.75tt, i/- 

)V K-i^-yw KFigEgBI(OsllSioJ;OfTMR#«^(4g<0 

5, z<n>i.oftn-r 'y-fmi \, 7 5©)liff(±, 5 0~ 
700A, »*U<tt. 100r-500A, iDi?*L 
40 <I4, 1 0 0~30 0At$iT.5. r <0)gji:*s 7 0 0 A 

O|^JP*5 5 0A*SSi*5t, rw^f-vyr^e^WJi 
[0 0 3 7] iEW^+s/-/!? 1, 7 5WttK(D'|'T- 

tt, Ta,Rh.cr^©s^wA^4^^^fSrfflv^5^ 

'^•^ KM^IST-, ¥^s'rS7 1. 7 
50 5(D'(b^6^ ■ (CMP : chemical mecha 



(6) 

9 

nical planarization) i^^ff^ihili :i ti^i}if)-'(:>'X^ 

10 0 3 8] *^eqiw*3it5 hy4^^v#l^3ii. 01 
[6j (iKci(0&;&:^|6]) il<SSi5(c^it^-*va®$ixgj^E 10 
[0 0 3 9] ^iS5SKtt7y-«2 0<Dft#^|B) (/nM 

77.m.^^iM:H^t^nmmt.) <^s$L,ii. wis 
tteyK®4ocog^L„j;»j ^>fiv^^>fc♦l•t. ^©M«g 
fca?ggpfi:2 0 a Sr^n-en^x.nc5 J: pjcgae^n 

5, . t cbt£!i€Bffi 2 0 a 14, ^COS ^ *s L f„T*«^ ^ 

?^^K^47y-®2oco-a5^>srd5«>Tv^e. 

[0 0 4 0] 5fiatt7y-g2 0cr)ft#*|6j(Dft$Lr 
(4. 0. 5~2 0 mnSSt^sixS. SSattfV . 

m4 0Ofi#:fr|Sj«$Lnt®BI«^-t?^ftS^*T.5»« 
ttf> K^4 0co&?5SBti2 0 a<Ofi$Lf.tt^ 0. 1 
~5MmSgi$it5o 30 

[004 1] roj;5''i:^8S147 9-g2 0Oil54g©t2: 
SSSUffi 2 U::, y<-(7 ^H^^Si 6 1,61 imm^1& 

v^m^fiio /<'('Tx#^#s6 1. eitmm^ii 

PP (a 1) :^[p]tC@«$n5. /VT^##^g6 1, 
6 1tt, ^ix^iv, ®lt^$n5J:5fcffllS^lKttf 
y K« 4 0 (75S#*•|6]i55^S^a5*»?>^^^^-e'i^— ;£ro;^'<- 
[0 0 4 2] ZOX^ti:-^<D:^^'-;f.D^t, h'<0 
8S:tftt«Srft3ti-5IRIc, TMRSJ^ki^l^ttSrlUfWtw 40 

M*LV\\i:#6f)feffi«, '^s' Ktt«, €^]x.(4\ fflV^S 

miiimiou^^. J: ►) liS:g!:«l-5 ^ t 

14, 0. 0 2/xm«±. 0. 0 2,im£i±0. 3 

/xm£iT<0©ffl. $e)lcl4 0. 0 2 II mU±0. 15m 

0. 0 2 /iinT^M^^^^. ^^^^i^^^^^H^i^ 
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0. 3 umi:@x.it. ^^hy yi'i^ifiljimoXLt 

MiiO. 02|im£il±0. I 5 u m^m<omm (0 . 1 

[0 0 4 3] ttz. *^?qir*5lt5fiilE^IK<t7U-l 
20<om^it. 20~5 00A, »*t<l4, 40~3 
OOA, J;!J»*U<»46 0~2 0 0Aro®HlcS:;t$ 
4x5. 2 0 A*t?8t/i5i:, «lli3^lK<47 

U 2 0 (Oft ^ L r^Sr+^^/i:^^ $ i -t-S 

[0 0 4 4] (ailC0i|;5^$*T,fcTMR^3' K 1 

T*3<i:, *ll]!i<7)?^fill::*3V^TI4. TMR^mm<r)m 
*gSl5^:*^lwJ4, 0^ori:<«fiJx.l4*T/V5-t*»t>'iJ5te 
gk®9 3. 9 3 7>s?gfiK$4x5. rixJcit). ^'?-l'T;^# 
6 1, 6 1th y TS 3 0 Oiteigfe^sjftSI 

[0 0 4 51 ?£fl£<47y-^2 0^^lKttf:/K14 0 
Sr«fiK-f-5*fK<4, S^^TMR^^l:a*s#e>^^5i;5lI 
ilixlf>i^g*t^Sf*s»tL<, Fe. Co, N 

1. FeCo, NiFe, CoZrNb, FeCoNi 
^i^m^bivi. c:^^fe<4 2gt^±oa^^^T•fcoT!b 

mmmy V -m2 0 ommii. 2o~5ooa, 

»*U<l44.0~3 0 0At$tl5, lgW*sjp<)i9-t- 

5. m&it\^>.h'!S4 0<ommti. 1 0-^10 OA. » 
*L<l42 0~5 0Ai$tv5,, f^SC^sff < iJl-ffS 

liff)!»5|$<'if Sir. TMRlf^li^j>5igE'>t 

[0 0 4 6] 5fi«ttfy K^4 0O13S{k;Srf>±fei-5 

f>4x5. m^ii, 6 0-3 0 0 ASgi $*V5. 

[0 04 7] r r T% ^i^tt h >^^/HK«ietaS!i«ICO 
t^T0 1 iiXV^m 8 Sr#MLoo^micSiW LTio < . 
^JKiih>4^/HK^SfitS!)^tl4, Elllw/T^^tvSip 
jch>^/W/<!JTe3 0«:^tr-»oa!<K<412 0. 4 

0, 4 0ffl«::*3it5i:v^(^JK^b<offi*tAg|;:ffi#tTh 

V^9. r<D»^<DhV^/P/<yT)i3 0»4, SIV^HfeigaR^ 
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iM>3:j\zmm&itm 2 0.4 0PBUri3it5Sv^<ojK{b 
8 (B) lc^$ix5i5»wil^lKttg2 0. 4 OPfltio 

10 0 4 81 2oO?$gSttl2 0, 4 0tlJ;oTS^S<X 
5 h V^/W^^ U 3 0 14. A 1 zOa. N i O. G d 
O, MgO. TaaOs, M0O2. t i O2, W02^*» 

[0 0 4 9] *%eg»c*3v^T, ^mmy\)-m2 0i. 

«9Jx.H\ 09JlS%$iv5J: jTiN i F e«2 1 (15:^2 
OA) /Ru^2 2 (JP$7A) /NiFe^2 3 (JP 

$3 OA) o3m9mt^v^\^^^tii,^^y :cvm.^(s 

ynthetic ferrinagnet ) ti-^ r t LV^Iifi|(^— 

oT?*)5. ro»-g-|cl4, ±TCiN i F e^2 

N i F e)i2 3oaE'fl;:tr|p)2 1 m*iJ:t;!2 3mtt-t*l'-P 

aiKttf y Ke4 Ot;:t5SfflT-t5. mlia^ 
flSli f>' 4 0 14, la 9 {:i/T% $ ttS J; 5 Jci^^ttl Sr 

[0 0 5 0] @4tCtt. mi 08?t'il>il^l;«oT 

*ffp}i-5ABSS:^L.T*3 9, rOAB Sic h y;^>^ 

mm3<o^mmiti.^ivx\^i>, mm-'y-^^h-mm 

#t/, ri^?>ttite8t®9.3Ttt«P>i^TV^5. -tUT, 
-*<Oftfii- ->->'^ K«ffl« 8 5 tt, h y^Ji'^Sm 3 

y.if-( Kt LT«tli-5fi5^^8 5 a (l|«6<>»c,^.iST'ffl 

-^(omm-i^-j^mms 514, R^isDtB:^? 

iSrlRli^-yrS/tfelwAB S (Air Bearing Surface) *^ 

mo'^n^^A^ix^i^lcr-^Uy^tixidr). 
SIJ» 8 5 a ASggi^f^® 0 ai;^ «rlfi] J: $ '^^^^j^-? ^ 
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r (0«|figi4*^WroitlcSS''<f#et t ''j; 5 1 <OTfc . 

:.<r>mmzx 0 . m%m^i:miiux'»)i> h 

^ 3 < ^aE^ft■^sr!av^±^f 5 c t *spjg6 1 ti 

[0 0 5 1] A^^x\ mi<Dm.%^y h'<om^&^fiM^ 

[0 0 5 21 t-fUmZ-s 02 (A) Jr^^HSipIC 

10 w-m^(omi^- v-)^ K^ffls 8 x nm^uv^v'jT^ v 

*-/i''Sr:/hLT'<5j-^'5 !) v^^^t. 2ooi!3:ftO*- 
/^8 2. 8 2 *5^fi)c5ix.5 (laffiOii^JgSB) . C<0± 
02 (B) ^::^$^^5J;5^::¥YS'7•|g7 l^s^^y-? 

^<S;'3ttlpf ^ ^jr 5 ^•J-r T ^ 6 1 $ it. 

5. U*»^m. <b^W • «E«6<j5Prt«lg (CMP :cheiB 
ical nechanical planarization) ^iST, 2oO^|| 
^ixfc^NVT^W-^^ee 1,6 1 Srfifo^' u-v/^jp 
rSffi9 9;>5?l^fi&$n5 (02 (B) ) , 
20 [0 0 5 31 jScV^-C, 03 (A) tzM5*T-(OIS«r8ft 
±iE<0¥rtffi9 9<0±»C, TMR#^)g*SJgfig 
$ix5. i-/ifc*>, ¥rlffi«^±IC, Ta5^-K(seed)S 
(0S%UTV^/j;^^) , y-e2 0, hv-^/u/^ 

y 7S3 0 a, ^lH4t'i<Kg4 0 a. tVih>!)g50. 
a. A'-ys'f y^^TaS (0^UTV^)iV'>) fifc 
)g(depo)^?Jx5. /feSo. ^JKtt7y-S2 0, ^^ttf 
K® 4 0 a l4flS^4PPAD bfc:RfST'^$n5 w t *s 

at u < « 3itt«7 y 2 0 (rmcismt. mmwi 

■^Bfl5^^ffi-x?ABSIiWTi:*5J:5Jc, tfc, ^fllti^ 

30 f V 4 0 a OiK^k*r6)l4^lKtt7 y -S 2 0 (om.Kc 
*lRli:it35i-5J:5»;i|9:S$JxS. TMR^ll^SrJ^fiK 

flWDOuc?;^ h-^;^^ (0^ LTV^/^v^) 
^'^/W^IK 3 a »±»r, #gJK©:g^f J; 5 

IC/N-^'-yj^^SnS. hv;^/w^li^3a07'ax^' 
^$i^TV^/iV^g5^^;»s^i^-V3'yS7 1 tT'-Y^a-i^? y > 
^^^F4t, ^:<0$ y :^;/$ttfc^a5(vacant){B@fJc|6gkg 

93a (0yx.tfr/W'S-t*»C)*5) y7 

J:»)'h$''^^i*<^^2<o^v?7. h-^;^ 
^ 1 0 0 AS h y^/i^^mm 3 a «?5±Jcj^fig^?it5 (0 3 
40 (A) ) . 

[0 0 5 41 iJcv^T. 03 (B) tzmi>tv<oxm^Si 
m-f^o i/i?;^ h-v:^^ 1 0 ojdT'nx^' h^nrv^j'i 

fe7y-)S2 0lw^^»^fcl^#.'fe-e^^3'7'^F4^5, 

\z.%2<omm9 3*^7k¥^'</Hc*5*■^?lta$J^# 

in^ns (03 (B) )\ 

[0 0 5 51 jj;v^T\ ^h\z^^vym7 wm~'y 

-t^ K^ffll 8 5 i'^m^^m ^ 01 (04) \zfr^^ 
50 [0 0 5 61 m4iZ7p:^iviXott''<y^yyyi'.:^if 
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■i KSi5CDJg^:^ftlCoU»TSiW1-5, 03 (B) (Oi^m 

i>^56gA?±*S9, J;9:*;t*«<lslfillB*s#fe>*t, 

10 0 5 7) ±fBori<--y Kjeffi«s^fi£Ufc». ^ 

'fclK»4'T-i> -/w^^!? t'>±»e>^ 5,0 lei 

ft^lc, /<-1'T;^#-^^©6 Ilcj:-5^«tt7y-e2 20 
0-sO/VT>^f+-^«kf^ («»J^tfs ^O-^SJtLTfi' 

[0 0 5 81 S5lwtt, SlI-^^^tt-STMRK^'^.S' 
^m-i. /<-^'T:^###g6 1,61 (0BSgT*)2>. i" 

14, 5fijKtt7 y -® 2 0 (r>mmn±.m\zJSLm.^iix\^ 

5. r©J:.5'5^05lI^$^^5*^SoJ{^Sl;li3V^Tt, 
®^K^47y-^2 0 1> ^Kttfc*>'KS4 0i:. ^ur so 

6 1, 6 1 t OKtt-tt«(J±iB0,l t . 
#®6 1 . 6 1 cDEfi^x.lc#v>, J6i^«(Dff^E«t> 

T. ^att:7y-i2 0©M^SP^*lc:Jl, S^coCi 

<mk.\t7/v5,-i-^i)^hfii,imm^ i. 9 i*5?^fi)c^? 

^ftjlc, r;^ ##¥©6 1, 6 1<o±lctCf!l 40 
x.tfT/w$-^^*>t>^i5itei&g9 3. 9 3iJS>gj5&^?ti., 
w(Dtfei&19 3, 9 3l4Mi5:^'<-;=^D<Dei55>JC'tAD 
ii^T*v^5. m»eit», ^^-f T;5<.#-^^©6 1, 6 1 
t h y rg 3 0 (r>i/mi)mu\^'ufiiJixi i 5 

[0 0 5 91 UT. mSKmii\,i,m.%-^-y V'2<r>m^ 
I5^^m 6 *3 J:LK0 7 toofSS^Ictfte^-t?,, 
[0 0 6 01 t-fft«]lc, 06 (A) »cS^$iv5J: 

7 l;>Sx/^•s.^fi)U@|$4^5. ±3$U:ft:J:?Jc. 50 
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lews iy ytryy) xmn^hO, zzX'<oWL'omL<r> 

[0 0 6 11 !?:VN-C, 06 (B) lrM5*t?<OISS:Si 

(seed)S (0S%U•rv^/i^^) , ^mity\)-m2o. h 
V;^/!//^ y re 3 0 a , ^ttttf V 4 0 a . e>± 

fel5 0a. ^-^--^fV^Ta® (S^LTV^'^iV) 
)*K(depo)$ti-5o 'iiJ. ?SKtt7y-12 0. 

?£ai4fy K14 0 a tt^K#^Sr«]^nu!t«^gT•fife|g$^^ 
5 r t u < , 3fi«ai47 y -1 2 0 oa{k*ip]i4, 

ABSIeWir'i'SJ: 5le. tfc, ^^ttfvK«40 

a 7 y -« 2 0 t m^i- 

iipleK^^ixS. ftlJJOU'v';^ h-^;^i5' (0^UT 
V>*V0 *ShV^/l'#®|^3 aO±ICjgfig$ii5. h y 

7*^7 1 y y^^^FtL, -t©? y y^^ivtc 

^myacantmm^zmmm 9 1 a timm^n^, y 7 h 

;*-7«Ohi'^yw^eiBl3 a^:K*J06 (B) le*$4x 
Ttel?, c<o±lc, fli2<O\^i>^h-rxi'/<^'-yi0 

[0 0 6 21 ^>c^^T^ 07 (A) »eS5*r-©I8SrSi 
Ui?:^ h-^;^^'/<^'-i'l OOlCT'nx^ h^c 

^li^lKtt7 y -S2 OlcaitLfc^^t?;^ h s/T-^iv 

mm^y y -« 2 0 <r)jffisi$*5iB*5tt5„ 

[0 0 6 31 JJcV^t?, 07 (B) ic^Si-COISSrift 

y 7 h;«-7XS<0^\ m3 0U'i^X 
hy^A^^mJ^S a<o±lz^<^—ym^^iv^. 

[0 0 6 41 ?km^myv-m2o\zmztx^:tyi. 
y yyvrmiL^^'y h'^4 0<o&^:)jf^i&m-h^u 

y >rT-^< iS;«i?$lr$Jv2.. jJcvn 
T% i«x.«T/W5-t-«*»?>/i2.ite^9 3*5, gi^loy 

7 h:i-7xa©wie®ffi-->-/w mmss 1 . 8 5© 

[006 51 ftSle, ^■V5'7"g75, mS-->->'WK 

^>n5 (05) , $^lc±|B01«)«^i:l^«IC, 

-e -/p y $ -fr/i ijs t, fc' y It feS 5 0 le J: 5 ^Mtt 
fvKg4 0<Dmit<Ot'y±Mmfit>tii>, ftmie, 
^<'r7;^#4«6 ltwJ:<55S«tt7y-S2 O'^^J^-^'f 
7;^<*#JH^ ^<r>-mi:LXt'y=.y^Wi 
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[0 0 6 6] iJEUT^/thy^^/Hl^fita^m 
— K^^^ (comiDon lead and shield layer) 8 1 , 

^tlT-S)"?. rrom^-^ry K4•#^tlc^^^^fc#-&, m@ 10 

[0 0 6 71 hv^/w#Slg3(0«itiriiu ^ 

att 7 «; -S 2 0 i: h yj^yl-^N* y 71 3 0 t or^lzli, 

[0 0 6 8] 

[0 0 6 9] mwimi) 

[0 0 7 0] iai*iiO^E4l;i^$tl5'^5' K«iti:l^ 

T'ywSrf^KUfc. -f^Cfc*., N i F e 1 0 0 A) 

t Co (©^2 0A) <0 2^a^#:*^C)/<c5^fl£147!J 
-^2 0, h y^/w^^ 'J 3 0 (^Ikrv'i'S-?^^ ; 
m$ 1 2A) . m:i^i6]A5^miK#:*^r&il::fyH^$*t 
/ii^a^b-^ KJS 4 0 (Co : 9$ 3 0 A) . SiiKf^ii 
4 0om<Srfy-V^i-5fc*Of>jl:*15 0 (R 30 
uRhMn 1 OOA) *^?>Jfc5 h V^^/W^HI^S 

tiTa*>P>J5^5*$4 0 0A«)^-V'S':/17 1 . 7 5 S: 

Ji. ^^^■t*i^^Mr^#■^#©t LT. C o P t *»t)^<e 
h-v^^^-y f 6 1 , 6 1 J/ f 

SS/^-f T;^#-^#e6 1, 6 1 tioT, 40 
?fiBH47y-12 0<Dft#3^|«]lc:/<^T;^IKIf (fif!l;ttf 
^^PP (al) irHl^DU/Co r cO:i— /^-y :y f> 

y^tltLU^^nm-trnmi-i. 0. S/iintU 
filDia, 0. l^imttfc. 01lC*5lt5L,.'lit 
14, 0. Sum. LMit. 1. 7|imtUfe. Vyy 
^iHliO. 5 mi bit, itell:19 3, 9 3<om 

[0 0 7 1] Z<Oi:btty^^m<OTMR^y h'-fy-fA- 
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f4 1 6 7 -ty^mmii 1 mA t #t)lt^Peak \ 
0 Peak Outputll. 2 8 9 0 m VT-aj;'3i^JgWim^3 

»4, lai 0IC^$HTV>5. ^ 
[007 2J 

i'y:^/i^^mm\t±y^mmi:ss,-r^w:ti.x. 

KOii5*<0»«ISrmfe-t-v «ffi-5'-/l'K«ffll (comm 

on lead and shield layer) SrS^WI^So- (electric 
al contact) $-^i^TfflV^, ^^tt^-i^-zW K«fflg 
li. m^fSL*) Sitli\^±^'^i>tcibiZAE S (Air Bear 
ing Surface) h >-t/W#jilg[«>^Si5'^f:A0ii*t 

oo h y^jv^mm(0'4kU^M&^hiXo iCT^-f-r y 

$ixT*3 9 . h y^/\^4'^m(o^mz&:m-r^m'&- 'y 

figLTVN50T% !) - K^-r 5/ ■7'^S:;fe|8:i:/h$ < -f-S r 
5^»CI4. TMR^<k^oeT*5;i<, iBiS^glBfiilC 

[021 02 (A) JsiOf (B) «, •ttl'-ff^v, 
[031 03 (A) iSiO^ (B) J4, -ttl-ptt. 

[04] 0414, SioSEtfj-biatcmoriRiElltft:? 

[0 5 ] 0 5 »4, h v4^/HK«(}getg!)«S'- f 

K 0»® /j:te<O-0iJ ^^•t»rE0T & 5 . 

[061 06 (A) *3J;0« (B) f4, -tn-^K *5I§^ 

[07] 07 (A) (B) (4. 

SiMf 5fc«)O0ffiT*)5. 
[08] 08 (A) *5i05 (B) 14, 

[091 0914, *3SWI>:fflv^t,i^^»Ji/J:a^a^^47!) 

[01 01 01 0(4, *%M©«55t'^s' KSrfflv^T^f, 

1 . 2 - h y^f\^m.^WSi^^m.^y Y 
3 '-hy^/\^^sm i-l^ 



2 0"?fiKtt7 9-l 

3 0- i^y^JW<D7m 

5 o -f^-^*® 
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6 1. 6 l -^MTX#^#g: 

7 1. 7 S -^^y^S 

8 1.85 ■■■mm-'y-/i' mm^ 
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"T^^FTee Layer (20) 
^Ptanerf Layer (40) 
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y y > ^Free Layer (20) 
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